Accidental shotgun injuries regularly present to ophthalmic departments in Ireland. Over 176000 shotgun licences were issued in Ireland in 1985, and game shooting is a popular sport. The injuries sustained have many distinctive features, contusion is severe, and the pellets travel towards the apex of the orbit. Perforation is common and often through and through. Vitreoretinal surgery is a prerequisite to satisfactory management of the perforating injuries. Two-thirds of the victims were shot by experienced gun handlers. Bullet and shrapnel injuries involving the eye have been extensively described by DukeElder,' and BB-gun injuries to the eye have been reported (a BB-gun is an air rifle that shoots pellets).2 I Bowen and Magauran4 reported 105 cases of ocular injuries caused by airgun pellets. Conway et al.' mention the surgical management of two patients who suffered perforating eye injuries from shotgun pellets. The regular presentation of ocular shotgun injuries to ophthalmologists in Ireland and the rarity of reports in the literature prompted this survey.
Material and methods
All ophthalmologists in the Republic of Ireland were circularised by letter. One of the authors (DR) telephoned each consultant, asking him if he could recall attending any patient involved in a shotgun accident during the period November 1980 to January 1985. Twenty patients were thus recalled. The charts were retrieved and scrutinised by the same author. Particular attention was paid to the ocular injury, its treatment, and ultimate best corrected visual acuity. Fifteen of the 20 patients were contacted about the circumstances of the accident. The age and experience of the person who shot them, the type of the gun and cartridge used, and the distance from the patient were ascertained. It was not possible to interview five patients as they could not be contacted.
Results
Twenty patients were involved in ocular shotgun accidents from November 1980 to January 1985-an average rate of four cases a year from a population of 3-8 million people. The findings of our survey are tabulated in Tables 1 and 2 . Ten of the 20 patients (50%) presented in November, three (15%) in December, and four (20%) in January. All the patients were male, their ages ranging from 10 to 65 years, mean 30 years. Of the 20 patients three sustained bilateral eye injuries, accounting for 23 eyes. Thirteen of the 17 uniocular injuries (76%) were to the right eye.
Clinically the injuries were divided into two groups: had bilateral injuries, Table 1 . In no case did a orbital entry wounds, subconjunctival lacerations, perforation occur in this group. In contusion injuries and haemorrhages, hyphaema, comotio retinae, and the pellet lodged in the retro-orbital tissue or in the transient vitreous haemorrhage (Fig. 1) . In two cases cavernous sinuses. Contusion injuries included peri-(Nos. 4 and 6) the patients suffered transient cranial 
picalpresentation ofapatient with shotgun nerve palsies, which recovered within three months. All of the contusion injuries were managed conservatively. There was no attempt to remove the pellets unless they were palpably superficial.
In all nine eyes the visual acuity recovered to 6/12 or better without surgical intervention. Two years after the initial injury a retinal tear developed in case 1. This was satisfactorily treated by laser photocoagulation.
PERFORATING INJURIES
Twelve patients had perforating eye injuries and two of these were bilateral, so that there were 14 eyes in this group (Table 2 ). In four eyes the pellet was retained within the globe; in the other 10 a double perforation occurred, and the pellet had its exit posteriorly from the globe into the orbit. The entry wound was either corneal, limbal, or scleral anterior to the equator (Fig. 2) . Hyphaema, cataract, and vitreous haemorrhage obscured the exit site until vitreoretinal repair cleared the visual media. Seven of the 14 eyes were managed by primary closure of Fig. 2 Contusion injuries are treated conservatively, but there is risk of a late retinal detachment. The visual prognosis in these cases was good-6/12 or better. In two cases (Nos. 4 and 6) there were transient cranial nerve palsies. The pellet in both cases entered the orbit medial to the globe, and a CT scan showed the pellet in the cavernous sinus. The pellets were left in situ and both patients made full neurological recovery within three months of the injury. Contusion injury is disproportionately much greater than the size of the pellet.
Pellet toxicity has been considered by Bowen and Magauran.4 They measured blood and urine lead levels in four patients with retained intraorbital pellets. These values remained within normal values up to six years after the injury. All postseptal pellets have been left in situ in our series of patients without ill effect.
Perforation of the globe was the most serious result of a shotgun injury. These perforations are sometimes single, often double, and were characterised by intraocular haemorrhage (Fig. 3) , vitreous incarceration, and a possible retinal detachment. It has been shown experimentally67 and it is recognised clinically' that perforating injuries (with these complications) have poor prognosis when treated by conventional techniques. In this study seven eyes were treated by primary closure alone and none recovered useful vision, with the development of phthisis in five. In contrast, the seven eyes treated by vitrectomy within one week of primary closure had a much more favourable visual outcome. Three of the seven regained a visual acuity of 6/12 or better, and in the other four the eye was salvaged but the visual potential had been destroyed by the pellet leaving the eye at or near the macula.
Perforating injuries involving the posterior segment result in vitreous gel incarceration and vitreous haemorrhage. This progresses to retinal traction and tractional retinal detachments. In those cases which underwent vitrectomy we consider the scaffolding on which the contractile fibroblasts proliferate was removed, aborting the retinal traction and detachment and salvaging the visual potential of the eye.
It has been suggested previously that visual outcome may be related to the entry site of the pellet.' In our series the visual outcome was related to where the pellet had its exit from the globe. In the two bilateral perforation injuries (cases 15 and 16) the visual acuity was 6/9 where the pellet had its exit at the equator (Fig. 4) . In contrast, the visual acuity was counting fingers and 2/60 when the pellet left the eye at or near the macula (Fig. 5) .
Fifteen of the 20 patients were interviewed, nine of them described the accident occurring through a ditch or hedge. We found no correlation between the severity of the injury and the distance from which they were shot. Indeed one case (No. 9) was shot from 100 yards (90 m). He had a double perforation and the eye was lost. He received no other injuries. It is noteworthy that 10 of the 15 were shot by people who, in the patients' estimation, were experienced.
In conclusion, the results in this study suggests that, after a shotgun injury, contusion eye injuries are best treated conservatively. But eyes with perfor- ating injuries should, after primary closure, be considered for early vitrectomy in the presence of significant intraocular haemorrhage and/or retinal detachment. In the assessment of these cases ophthalmic ultrasound is of particular value.
By publicising the risk of these injuries to gun clubs and other interested parties the incidence of these avoidable, serious ocular injuries may be reduced.
We are unable to make any additional recommendations to the safety standards already obtaining.
